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(54) PARENTERAL f^EDICiNAL COMPOSiTiON CONTAINING HUMANiZED i«ONOCLONAL 
ANTIBODY FRAGMENT AND METHOD FOR STABSLiZING THE SAME 



(57) This invsntion relates to a parenterai pharma- 
■> I t •> eJ 

live agent and saccharides, whereirj iis pi-i is weakly 
acidic. The invention aiso .'eiales to a method for the 
stabiiizaiion of s humanized antibody fragment, which 
comprises formulating a norsibnic surface active agent 
and saccharides and adjusting the pH to a weal<iy acidic 



level. 

.According to the invention, a sfabie psrenierai phar- 
maceutical composiSior; or parsr-ierai phisrmace^ticB; 
preparation can be prcvided, which ccmprisss a human- 
ized mcnoclonai sntibody fragment arid has no using 
limitations such as coid piace pre^rvslion avoiding 
freezing, transfer and handling avoiding shaking, parti- 
cle removing operation by a filter when used and the 
like. 
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Description 
Technical Field 

5 [0001] This invsntion rsistes to a stable parenteral pharmaceutical composition which comprises a humar^iied man- 
pcionai antibody fragrnefii. Particuiariy, the invention relates to a stable parenteral pharmaceuticai con"; position which 
comprises Fab fragment of a humanized monoclonal antibody for a fibrinogen receptor of a human piatetet rrsembrans 
giycoprotein GPilb/iiia. The invention also relates to a method for the stabilization of a humanized monoclonal areibody 
fragment. wt«ch comprises forrntjiating a nonionic surface active agent and saccharides and adjusting the pH to a 

'10 weakly acidic ievsl. 



[0002] Since ti^e proposaS of a method for the mass production of monocionai sntibodies by means of genetic engi- 

<s nesring, monoctoriai antibodies; have been broadly used ir; the field of medicaments. 

[0003] Recentiy, Csntocor in the United States has de veloped 'ReoPro (trade name)" comprised of a hyman-mouse 
chimeric monoclonal antibody fragmerrt and is pfoviding ii as a pisteief aggregation inhibitor in the ciinicai field. This 
pharmaceutical prsparsiion is a liquid preparation of pi-i 7.2 containing 2 mg/mi of a chimeric moncclor.a! antibody 
ffBgmeni, 0,01 i'v; of sodium phospi-sate, 0.15 fvl of sodium chloride and 0.001 % of poiysorbate SO, Since this preparation 

?0 is a liquid preparation, it is not necessary to use it by dissolving in distilled water for injection or the •i!<s prior to use ss 
:h the case of freeze-dried preparations. However, this preparation has some timitations in tsandling it, e.g.. to store It 
in a cold place (2 to 8' ) while avoiding freezing, to avoid shaking, and to remove particles with a filter prior to its 
adt:)in(stration. Because of such limitations, it is considered that this preparation Is a preparation which is dIfRcult to 
handle 

2i< [0004] Accordingly, great concern has been directed toward the development of a pharmaceutical prepsrstioR havlfig 
!-iO??e of suoS-i limitations in handling. 

[ODDS] The object of the invention Is to provide a stable parenteral pharmaceutical composition or parenteral phar- 
maceutical preparation which comprises a humanized monoclonai antibody fragment and has no using limitations such 
as cold place preservation avoiding freezing, transfer and handling avoiding shaking, particle removing operation by 
-vs a filter when used and the like, and a method for the stabilization of the humanized rnonoclonai ar-tibody fragment. 

Disclosure of the invsnticsn 

[0008] Urids!" s.-uch a siiuation, the present inventors have conducted intensive studies and when af! fsb f.'agrtieni 
s;> was obtained by papa;n digestion of a humanized C4G1 arrtibody produced by the method described In Interrtational 
Pi.o!ic<'' .\ ' 1 o3!ccrrefcporiding U.S. Patent5777G86, corresponding European Patent EPej19324) and then 
the Fab iragfisent was purified in accordance with the descnptibn in said specification, it was found thai the thus obtained 
hLimarjized C^GI Fab fragment can be stabilized by adding a nonionic surfece active agent and saccharides to tne 
purified Fab fragment and adjustirig pH of the mixture to a weakly acidic level witha buffer, and the invention htss beeii 
^0 accomplished as a result of further continued studies. That is. the Invention relates to a parenteral pfarmaceutlcal 
preparation which comprises a humanized monoclone! antibody fragmfjnt, s nonionic surface active ;sgent ana aac- 
oharides, wherein the pH is v^eakiy acidic. Particuiariy, tne i;-^ veniio; - reiates to a parenteral phjsrmsoeutioai prepsrjstian 
which comprises a humanized monccional antibody fragfrient, as Fab ii agrnent of a tiUmanized monoclonal antibody 
for 3 fibrinogen receptor of a human platelet membrane giycoproteir. GPIib/liia. a !->onionic surface active agent and 
saccharides, wherein th>3 pH is weakly acidic. The inverrtlpn also relates to a rrsethod for the sfsbillajjtion of the hu- 
manized mo.noclonai antibody fragment, which comprises formulating a nonionic surface active agent and saccharides 
and adjusting th.t- pH to a weakly acidic level. 

[0007] The humanized monociona! antibody fragment to be used in the invention Is not partkjutarsy limited with the 
proviso that it gensfally has a therapeutically effec^ve pharmaootogical action as a medicament. For example, it may 

50 be any one of fragments prepared by making humanized monoclonal antibodies described in JP-A-62-295880 {corre- 
sponding U.S. P,at8nt 5225539, corresponding European Patent 239400; the term ".JP-.A" as used herein means sn 
"unexamined pubSishsd Japanese patent sppiicaticn'^), iiitsrnsiionai PublicBtion WO 90/7861 (corresponding U,S, Pat- 
ent 5633761, corresponding European Paten; 451216; and the like into fragi-ii^rnts by a method wet! known in saici 
technical field ie,g., a ctiernicai technique or enzymatic technique), and their .Tiolecuitjr weight is not psriicuiatly limited. 

55 too. Also, it may be a fragment described, e.g., in WO 93/13133, which is directly produced by genetic englneerirKj 
techniques. Preferred Is a fragm.ent having a platelet aggregation inhibition action. As such a fragment, e.g., an Fas 
fragment of a humanized monoclonal antibody for a fibrinogen receptor of a humars pkstelet membrsrie giycoproteir- 
GPilb/ilia can be cited, lllustnativety. a humanized C4Q1 Fab fragment, prepared by digesting tt?e hurFranlzed C4G1 
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Fab antibody produced by the rrjeihod described in Interrsationai PubiicationWO 33/13133 with 3 prateoiytic erizyrrse 
(e.g., papairs) using a rr?e}hod vveii known in said technicai field, thereby obtainins an Fab frsgnient, snd then purifying 
ths fragrrient in accordance with the description in said specification, ss more desirable as such an Fab fragsTierJt (ct. 
the drawificis which wii; be described iatef), 

[OOOSJ According to the inver^tion, ths amount of the Fab fragment is not particularly iimited, with ths proviso that it 
is an amount capable of generaHy exerting g therapeutically effective pharmacoiogical action as a medicament, but is 
preferably frorn 2 mg io 100 mg, more preferably from 5 mg to 50 mg. 

[0009] According io the invention, the concentration of the Fab fragment is not particuiariy limited, with tiie proviso 
that it is generaiiy within such a range that a parenteral pharmaceutical corriposition can be provided, but is preferabiy 
frorri 0.01 mg/mi io 10 mg/rrii, more preferably from 0.1 to 8 mg/ml. Wfierj the concentration is Sower than 0.0' sng/m!, 
there v'i'ili be a cass in which its pi-ovision as a pharmaceuticai preparation is difficult in reaiify, because the prepsration 
beccn-ies large in size in order 'o keep the concentration for expressing effective phsrmacotogioal action, Also, when 
ihg concentration is higher than 10 mg/ml, it becomes close to the saturation solubility of the fragment, thus posing a 
possibiiity of generating aggregates during presentation, 

[G010] The nonionic surface actis's agent to be used in the invention is not particuiariy limited with ths proviso that 
it 53 gerieraiiy pharrriaceuticaliy acceptable. In this case, the nonionic surface actiw ager?t means s surface active 
agent which doss not sho'yv ionic prisperty, such as a poiyalkylene glycol ether of an aliphatic aicohbl, a poiyslkyiene 
giycoi ether of sn aiky! phenol or the like. For example, polysorbate 80, polysorbaie 20 and the like cars be citsd, of 
which preferred ia polysorbate 80 and more preferred is plant-originated polysorbate 80. The noniotiio surface active 
agent of the invention can be formulated alone or as a combination of two or more species 

[0011] Accordir^g to siie invention, the concentration of the nonionic surface active agent is not parxicuf.-jriy iimrteci, 
with th.e proviso that it is generaiiy within such a range that a .oarenteral pharrnaceutica! composition csn be provided, 
but is preferably ivithin a range of frons about 1 x 1 0"--% by weight to 1% by weight, mote preferabiy from QWO' % by 
weight to 0.1% by weight, in the solution. When the concentration is lower than 1 x 10-"% by weight, it wiii posss a 
possibility of generating aggrsgatss by shaking, in this connection, the npnionic surface active agent of ths invention 
is added mainly to inhibit formation of aggregates. 

[001 2] The saccharides to be used in the invention are not particularly limited with the proviso that they are generally 
phafmaoeuticaliy acceptable. Examples of such saccharides include glucose, xylose, galactose, fructose and the like 
monosaccharides, lactose, maltose, purified sucrose, sucrose and the like disaccharides and mannitoi, sorbitol, xyiitol 
and the like sugar alcohois. Preferred are purified sucrose arsd/or fnannitoi. The saaiharides of the inventior; can be 
formulated alone or as a combination of two or more, in this connection, the saccharides of ttie inverttiors are added 
mainly io stabilize ths huriianizad mofjoclanal antibody and have functions, e.g., to adjust osmotic pressure of the 
pharmaceutical preparation and to keep matrix components amorphous so that re-dissolution of the preparation be- 
comes easy when it is freeze-dried. 

[0013] According to the invention, the concentration of the saccharides js not particularly iimitsd. with ths proviso 
that It is ger^eratiy within such a range that a parentefal pharmaceutical composition can be provided, but is preferably 
from 0.01 % by weight to 50% by weight, more preferably from 0, 1 % by weight to 1 0% by weight. When the concentration 
is lower than 0.1 % by weight, it will pose a possibility of gesieratirig aggregates by shaking. Also, when it is higher thari 
50% by weight, there is a possibility that saccharides and the like are precipitated In addition; wtier; the corrcentraiior; 
is within this •■anoe, the saccharides also exert the effect as a buikr.ng agent when macie into a freese-dried preparation. 
[0014] .According to ths invention, pH of the parenteral pharmaceuticai composition or preparation :& not particularly 
limited when it is adjusted to a weakly acidic level by a known method Preferably, the pH is adjusted to approximately 
from 4 to 6 by fotmuiating a substance having tiie action to buffer at a weakly acidic level (to be referred to as a buffer 
hsrslnaftsr). According to the invention, the term weakly acidic means a pH value of approximately from 4 to 6 When 
ths pH !3 fror?! neutral to alkaline, stability of the preparation is considerably spoiled, such as increass in impurities. 
Increase in aggregates and the like. Also. vvhen the preparation is strongly acidic, it is desirable to avoid its use as 
injections due to pain and the llks. Examples of the buffer include a phosphate buffer (e.g., phosphoric acid-disodium 
hydrogenphosphats buffer), a citrate buffer (e.g., citric acid-sodium hydroxide), an acetate buffer (e.g., acetic acid- 
sodiu.m acetate), a tartarate buffer (e.g., tartaric acid-sodium hydroxide), a malate b;jffer (e.g. , malic acid-sodiutr! hy- 
droxide), a histidifte buffer {e.g., liistidine-hydrochloric acid), an arginine buffer (e.g., arginine-hydrocbiionc acid) and 
the iike. When the parenteral pharmaceutical composition is used as irijecticns, their sodium saits are prefe.rabls, and 

|001 5] According to l|-:e i.nvention, the concentration of the buffer is not particuiariy limited, with the proviso t'lai it is 
gerjeraiiy within suet) a range that a parenteral pharmaceutical composition can be provided, but Is preferably 1 msVI 
or mors, preiferabiy frorfi 1 nri'v! to 500 mM. When the cortcentration is lower than 1 mM, it is diffkJuit to Keep the pH 
stably due to too weak buffer action. Since osmotic pressure beco.mes high when it exceeds 500 m.fvl the composition 
may bs used by diluting with, e.g , distilled water for injection prior to use, but it Is desirable that the concentration is 
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from 1 rrs'v'i to 500 mM when the parenierai pharmaeeufical composition or preparation is ciirsctiy used without diiuting 

[0018] The parsnisrs! pharmaceiiticai prepsrafion obtained by carrying out the invention is not pa;i:icu!ariy iirrsited, 
with the proviso that it is in a generatly pharmaceutically acceptable dosage form, but it is preferabiy irs the forrr: of 
5 assptic prepsratloiis such as aqueous Injections, nonaqueous injections, injections to be disspived prior to use (e.g., 
a preparatiors powdered by freeze drying method) and tf)e like, in this connection, as the treezs-drying condiilons, 
known conditions can be set optionaily. 

|0017] The parenterai piiarmaceuticai preparation of the invention is preserved generaiiy in seaied containers as 
aseptic preparations such as aqueous injections, nonaqueous injections, inieciionsto be dissolved prior to use (e.g., 

^0 a preparation powdered by freeze drying method) and the like, and it is desirable that the space is urjder an oxygen- 
reduced atmospi'-ere. in ttiis case, the term "under an oxygen-reduced atrnosphere" means an atrrsospnere in which 
oxygen in the air is artificiaiiy reduced For this, it is desirable that the atmosphere in the sealed container is replaced, 
e.g., with an inen gas (e.g., nitrogen gas). iVtore preferred is nitrogen gas. Also, the gas replacing ratio is preferably 
90% Of rriore^ more preferably 95% or more. 

16 [0018] Regarding the production nrsethod of the parenteral pharmaceutical preparation of the invention, a conven- 
tionally known .method can be employed, and its example includes a method in which the i^ab fi^sf^^nt produced by 
the method described in Internationa! Publication WO 93/13133 is mixed with and dissolved in solution containing 
additives such as a nonionio surface active agent, saccharides and the like, and the resulting solution is adjusted by 
mixing »^-ith a dilution buffer solution adjusted to result in the final concentration. In this case, since the filial composition 

i'f of the Fab fragment soiution is influenced by the method or the final step of purification, the fsnai oonoernrafton of each 
cornponent can be opiionaiiy se: by liquid composition-exchanging or concentrating the Fab fragment solution ,by di- 
afiltration or the i;l<e method, 

|0019] T he parenteral piiarmaoeuticai corriposition of the invention can be mixed with pharmaceutics: additives gen- 
eraiiy added to parenteral pharmsceuticai compositions (e.g., a solubiiizing agent, s preservative, a stabili^irvj agent, 
an emulsifying agent, a soothing agent, a tonicity agent, a buffer agent, a bufking agent, a coloring agent and a thicK- 
sning agent). For exampie, cyciodextrihs and the like can be cited as the solubiiizing agent. Methyl p-benzoate and 
the like can be cited as the preservative. Lecithin and the like can be cited as the errjulsifying agerit. Benzyl alcohol 
and the like can be cited as the soothing agent, Sadium chloride and the like can be cited ss the tonicity agent. Maltose 
and the like can be cited ss the buiking agent. Hyaluronic acid and the like can be cited as the thickening agent. 

Brief Description of the Drawings 

36 pig. 1 briefly illustrates the production process of a fragment (10) of a humanized monoclonal antibody. 

Fig, 2 illustrates the action triechanisrirj of a platelet aggregation inhibiting drug (platelet aggregation inhibitor), 

[0021] As shown in Figs, 1 and 2, the humanized rnonoclonal antibody fragrnent (1 0) to be usisd in iihe Invention is 
produced by a process in whict! a monoclonal antibody for a fibrinogen receptor (14) of a giycoprotein GPIib/llia existing 
■10 on She surface of human platelet (12) is humanized (16) and then made into an Fab fragment by papain tfeatment (18) 

{Description of tlie Refe,renos Numbers and Signs) 

[(3022] 10: Fragment, 12; human platelet, 14: fibrinogen receptor, 16; humanized a.ntibody, 18; pspsin i.'eatment 
Best Made ibr Carrying Out the invention 

|0023] The following describes the invention further iltustrativeiy with reference to examples which, however, do not 

limit the scope of the invention, 

[Reference ExarDple] 

[0024] .An Fab Tr.=3g!ria,nt obtained by the following method was used as the humanised monoclonal antibody fragment 
That is, a humanized C4G1 antibody obtained by the method described in Internationa! Publication WO 93.'' : 3133 
(Sxarripie) was digested .by a papain treatment to prepare an Fab fragment, and then the Fab fragment was purified 
in aecbrdance with the description in said speeifieation, thereby obtaining a humanized C4G1 Fab fragment (to be 
referred sirssply to as "Fab fragment" hereinafter). 
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[Test mtbad 1] Tfter insasuretnent by binding-inhibition activity 

P025J Titers rsSative 4o a standard Fab fraginent preparaiior; are measured by siiowing a bioiinyiaied fibrfnogen 
solution and an Fab fragmefTt solution to react ccmpetitiveiy with a GPiib/iiia-imrnobilized plate and deveicping a coior 
5 with an avidin peroxidsse seiuticn. 

[Test Method 2] Determination of high molecuiar Impurities by a high performarice liquid chromatography 

|S028] A 20 ui portion of a soisiiion containing 1 mg of the Fab fragment is tested by a iiquici chromaSOgrsphy under 
1" the foiiovving condiiions Peak areas are rrieasured by an autottiatie integration method to cslcufate erea percentages 

of pa3k areas other thar; that of the Fai5 fragment. 

Detector: Uitraviciet Bbsorption photcsmeter 

Column: Dsxtran-covaieni bonded agarose of 13 yin- m particle size is packed In a glass tube having an inner 
■'•5 diameter of sbout 10 mm and a length of about 30 cm. 

Column temperature: Constant temperature at around 25:^C 

iVIobile phase: A 3.12 g portion of sodium dihydrogenphosphate and 11 .7 g of sodium chiorlde are dissolved in 
SOO ml of water, and the solution is adjusted to pH 7.0 by adding 8 N sodium hydroxide solution and then Sited up 

to 1,000 rrsl 

20 Liquid quantity: Each sampie is adjusted to such an amount that retention titrie of the Fab fiBgment peaS? becomes 

about 38 minutes, 

[Test fvlethod 3] Verification of appearance and aggregates by visual observation 

i'5 [0027] The appeara.ncs of and the amounts of aggregates in liquid samples are compared by visuai observation 
under an iHumination intensity of from 2,000 lux to 5,000 iux. 

[inventive Exatvipies 1 to 3] [Comparative Examples 1 to 5] 

[0028] A purified preparation of the Fab fragment having a concentration of aboiit 1 rrig/mi was subiscled to diafii- 
tration to change it to an Fab fragment aqueous solution having a concentration of from 3 to 6 mg/mi te be used aes an 
r-ab fragrnent bL:ik drug. .Also, separately, various buffer soiutloris shown In Table ' were prepared using respective 
corriponents in s:.;ci-; arriounis that their coricentrations at the time of final fiii up becarrie 2 iTig/rnl as the Fsb fragiTient 
goncentraiion, 10 n-M as the buffer concentration, 0.01% by weight as the polysorbate 80 concentration and 5% by 

S6 weight as the purified sucrose concentration, respec?tiveiy, and mixed with the above butk drug, thereby obtaining 
formulated solutions. Each of tt)ese formulated solutions was Subjected to aseptic filtration and then dispensed in 3 to 
5 mi portions into previousiy steriiized vials under aseptic environment, the head space in each vial was ieplacsd with 
nitrogen by repeating suf;tion and de-suction in a lyophilizatibn chamber, and then each of the resulting vials was sealed 
svlih a stopper to obtain pharmaceutical preparations of the invention. The inventive preparations and corriparative 

'10 preparations were stored at 40' C and 60"C to compare their stability. 

[0028] The test resuits are shr/vvn in Tabie 1 . As is evident from Table 1 , high molecular weigi-it impurities were 
Increased and the samples bec«jnie opaque under the severe :;high temperature) condition for the pi-i values of Cosri- 
paraiive Exarripias, while reduction of titers was not observed by the pi ! values of the invention. Accordingly, it ran be 
said thai the phstTrsaceutioai preparations of the inverition are preparations having mai-.kediy iiigh stability. 

<!5 



(Table 1) 





BulTer agent 




.Results 

ijpper column: titer (%) 
?i/iiddie coiumn; property 
Lower column: high molecular impufities (%) 


Iniiisl stage 


40''0 1 ttionth 


6": C 4 ^ 


inventive £x. 1 


Sodium phosphate 


'4.'S0 


'00 


100 


72 


coioriess 




cdorless 


0.02 


Q.G7 


1.51 
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( Tabic 1> (continued) 





Buffer apent 


pii 


Results 

i;.t>per columrj: titer (%) 
Middle column; property 
Lower column; high moiecuiar 




irpi.--'i>3& 










40^C 1 r5?onih 


lo-cT^sks"" 


Invennw tx. 2 


Sodium pnosphaie 




100 


' A' 










coloness 




■■: 








003 


010 




Inventive bx. 3 


Sodium citrate 


5.21 
















TOloil^ss 








0.06 


0.04 


2.40 


Gemi>aratiV8 Ex. 1 


Sodium phosphate 


7.03 


100 


91 


59 








colorless 




opaque 








0.03 


0.17 


1.69 




SodiUfT) phosphate 


7.85 


100 














- — 


opaaue ' 








0,04 


0,39 




ComparaJiv-3 f:x. 3 


Sodium citrate 


7.14 


100 


68 


56 








coioriess 












0.13 


Z 13 


2.78 


Comparativs Ex. 4 


Sodium phosphate 


9.04 


100 












co'oriejss 




opaque 








0.04 


1.48 


62.06 


CompasBtive Ex. 5 


Tris-HCi 


7.15 


100 


83 


80 








colorless 




opaqusj 








0.07 


1.62 


C- 



[irsveritive Examples 4 to 9] [Comparative Examples 5 and 7 (polysorbate 80)1 

[0030] A puri^3d preparation of the Fab fragment having a concentration of about 1 mg/ml wss subjected to diafll- 
tralion to change it to an Fab fragment aqijeous solution having a eoncentration of from 3 to 6 mg/ml to be used as an 
Fab fragrrrent buSk drug. Also, separately, a buffer solution was prepared using respective components in such amounts 
that their conoenfrations at the time of fina! fii! up became 2 mg/m! as the Fab fragment conccsntration, 1 0 mM ss the 
sodiurn phosphaie concentration and 5% by weight as the purified sucrose concentrFstiorr respectiveiy, and mixed witf-; 
the af»v8 bulk drug, t.heret>y obtaining formulated solutions. Each of these fofmulsteci soiuiions W3S sutjjected to 
aseptic fiilrtstion sr-d then dispensed irs 3 to 5 mi portions into previously sterilised viais under 3sep!;c environrnerit, the 
head space in each viai xvas replaced with riitroger; by repeating suctiofi and de-suctiori in a iyophiiizaticn ohambsr, 
and then each of the resulting viais was sealed with a stopper to obtain pharrnaceuticai preparations ot tie ;nvern;on. 
The inventive p- epa.'ations and comparative preparations were shai<.en at 200 rpm for 1 0 miriutes to verrfy the presence 
or absence of aggrsgate rormatians, 

[S031] The test fesuits are shown in Tabie 2. As is evident from Table 2; aggregate formations can be considarably 
reduced by the addition of 1 x 1 0"^ by weight or more of polysorbate 80 even when shaking or the like physical stress 
was applied. 
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(Tabie 2) 





ionic surfece ac 


ive agent 


Vfsuai confi.'-mation of sggrsgates 




.Kind 


Concentration (% by weigrit) 




invenSivs Ex. 4 


poiysorba-e 80 


• 


no 


inveniivs Ex, 5 


poiysorbate 80 


0.1 


nc 


inventive Ex. 6 


polysorbate 80 


0.01 




Inveniive Ex. 7 


poiysorbate 80 


:xi 




Inverrfive E;<. 8 


poiysorbate 80 


0,0001 




inveniive Ex. 9 


poiysorbate 80 


0 00001 




Cornparativ© Ex. 5 


poiysorbate 80 


0 00C001 


yes 


Confiparative Ex. 7 


poiysorbate 80 


0 


yes 



[inventive Exsi^-spis 10] [Compa-ative Bomjsie 8 (saccharides)] 



10032] A purified preparation of the Fab fragment having a concentration of sboii 1 rng/inS was subjected to diafi!- 
tration to c.hangs is to an Fab fragment aqueous soiution having a concentration of from 3 to 6 mg/'mi to bs ,ysed as an 
Fab fragment bulk driig. ,A!so. separately, a buffer soigtion was prepared using respective components in such amounts 
that tiieir ooncsntraticns at the time of final fiii up became 2 mg/ml as the Fab fragment concentrstiorv 1 0 mM as the 
sodiiin-i phosphfite concentration and 0,01% by weight as ibe poiysorbate 80 concentration, respeciiveiy, and r!i;xsid 

to aseptic fiitraticn <;:id ;hgn dispensed in 3 io 5 sr,\ portions into previously steriiized viais under aseptic environii'isnt, 
the head space -n each viai was replaced with nitrogen by repeating suction a.nd de-suction irs a Syophil!:;ation ctiambsir, 
and ttien sach ci the rssultir^g visis was sealed with a stopper to obtain pharmaceiftiica! preparations of the invention. 
The ifrveriiive piocaration and comparative preparation were stored at 60"C for 4 weei<s to verify the presence or 
absence of aggregate fofmations, 

[0033] The test results are shoym in Table 3. As is evident from Table 3, it was able tp prevent generation of aggregates 
during preservation by the inventive pharmaceutical preparation of the Invention to whicti purified sucrose was added. 



(Table 3) 



i Saccharide 


Visual confirmation of aggregates 


i kind 


Concentration (% by weight) 


inventive Ex. 10 j purified sucrose 






Comparativs £x. 8 j absent 


0 


insoluble foreign rriatter 



[0034] .A purified preparation of the F-ab fi-agme.'it h.aving a concentration of abou! 1 mg/rr;! was subjected to diafii- 
irai\Qn to change it to an Fab fragment aqueous solution having a concentration of from 3 to 6 n-ig,''mf to be used as sn 
Fab fragment buii< drug. Also, separately, a buffer soiution was prepared using respective components in such amounts 
that their ccncerstraticns at the time of final fill up became 2 mg/mi as the Fab fragment ccncent.'aticn, 1 0 mM as the 
sodiurr: phosphate concentration, 0.01% by weight as the poiysorbate 80 concentration and 5% by weight as the 
purified sucrose concentration, respectively, and mixed with the above bulk drug, thereby obtalrsing a preparation so- 
iaiion. This prsparstion soiution was subjected to aseptic filtration and then dispensed in 3 to 5 mi ponions into pfevi- 
ousiy steriiized vials ur^der aseptic e.nvironment, the head space in each vial was replaced With nitrogen by 35% by 
repeating suction and de-suctiqn in a lyophilization chamber, arrd then each of the resulting viais was seated with a 
stopper to obtain a pharmaceutical preparation. This was stored at 40*C and 60"C to compare the stability during 
preservation. 
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PARENTERAL i«EDiC!NAL COMPOSITION CONTAINING HUMANIZED MONOCLONAL 
ANTIBODY FRAGiVIENT AND METHOD FOR STABfLIZING THE SAME 



(67) This inveniion relates to a parenteral pharma- 
ceuticai cornpositic-r^ vvhich con-iprises a huiTianizsd 
monociona! antibody !ra<3fnen!, a nonicnic surface ac- 
tivs agent and saoanarides, wiierein i-s pi-i is weai^iy 
acidic. Tiie invention also relates to a metriod for the 
stablli.^;3tion of a humanised antit;ody fragment, wliich 
comprises ibriiuilating 3 nonionic surface active agent 
and saccharides snd adjusting the pH to a •vveal<iy acidic 



According to the invention, 3 stable pi3!'8nter,=j; piiar- 
(naceuticaf composition or psronterat phartnaoeutica! 
preparation can be provided, which comprises 3 hiimsn- 
ized monoctonai antibody fi^agment and has no using 
limitations such as eoid piaice preservaiion avoiding 
freezing, transfer and handling avoiding shaking, parti- 
cle removing operation by a filtei- when used shd the 
like. 
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Osscription 
Techrsicai Field 

5 [0001] This invention fgiatestc) a stabie parenteral pharmaceutical composition wfitch comprises a iiumaoized mon- 
ociona! antibody fragment. Particularly, the invention relates to a stable parenSersi pharmaceutical compasisiori whict; 
cofjiprises Fab fragment of a humanized monoclonal antibody for a fibrinogen receptor of a human platelet memisrans 
glycoprotein Gpilts/illa, The invention also relates to a method for the stabilization of a humanized monoclonal antibody 
fragment, which comprises formulating a nonionic surface active agent and saccharides and adjusting the pH to s 
weakly acidic isvel. 

Background Art 

12002] Sines the proposal of a method for the mass production of rnonoclona! antibodies by means of genetic eng;-- 

*s neering, monocior •{sl ghtibodies have been broadly used in the field of medicaments. 

[0003] Hecsntiy, Csntooor inthe United States has developed "ReoPro {trade na me}" ootn prised of a hu-man-mouse 
ohirtieric monoclonal antibody fragment and is providing it as a platelet aggregation inhibitor in the ciinicai field This 
pharmaoeulioa! pf'SptJration is a iiquid preparation of pH 7.2 containing 2 mg/ml of a chimeric monociona! antibodv 
fragment, 0.01 f-'i of scdiism phosphate, 0.15 M of sodium chloride and 0.001 % of poiysorbate 80. Since this prsps; aiion 

'■iO is a liquid preparation, it is not necessary to use it by dissolving in distilled water for Injection or the iiks pi-ior to use as 
iri ths; case of freexe-drisd preparations. However, this preparation has some limitations in handling it, e.g , io store it 
in a cola pisce (2 to 8") white avoiding freezing, to avoid shaking, and to remove particles with a filter prior to its 
adfii;r:istration. Because of such limitations, it Is considered that this preparation is a preparation which is difficult so 
tendie, 

[S004| Accordinsiy. great concern has been directed toward the development of a pharmaceutical preparation having 
none of S!.!Ch limitations In handling. 

[0005] The object of ti-& invention is to provide a stable parenteral pharmatjeutlcal composition or parenteral phar- 
maeeuSicai preparation which comprises a humanized monoclonal antibody fragment and has no using limitations such 
as cold place preser^/ation avoiding freezing, traf?sfer and handiins avoiding shaking, particle removing operation by 
30 a filter when used and the like, and a method for the stabilization of the humanized monoclonsi antibody fragment 



[0006] Unuer such 3 situatiori. the present inventors have conducted intensive studies and when ar; Fab fragment 
was obtained by papain digestion of a humanized C4G1 antibody produced by ths method described in international 
Publication WO S3,'1 S'; 33 (corresponding U.S. Patent 5777035, con-esponding European Patent EP 61 9324) and then 
the Fab fragment was purified in accordance with the description in said specification, it was found that thettius obtained 
humanized G4G1 Fab fragment can be stabilized by adding a nonidnic surface active agent and saccharidoss to the 
purSied Fab fragment and adjusting pH of the mixture to a weakly acidic level witii a t!i;ff8r. and Siie invention has been 
accofrsplished as a result of further continued studies. That is. the invention relates io a parenters; phsrrriscs-vjtic-al 
preparation which comprises a humanized monodonai antibody fragment, a non;cnic surface active agent and sac- 
charides, wherein ihs pH is waakiy acidic. Pailicuiarjy, the invnntion rs!,-stes to ;i pa-renteral phar !Tiacei,!t:cai preparation 
Which cori-jprises s h-jn-ianized monodonai antibody fragment, as Fab fragriient of a humanized nior;oc;onai aniibody 
for a fibrinogen receptor of a human platelet membrane glycoprotein GPIib/i!la, a nonionic surface sctiva agent and 
saccharides, wherein the pH is weakly acidic. The Invention also relates to a method for the stabiiizstion of the hu- 
manized monooionai antibody fragment, which comprises formulating a nonionic surface active agetn and saccharides 
and adjusting the pH to a weakly acidic level. 

[8007] The humanized monoclonal antibody fragment to be used in the invention is not particuiatfy iirs-ited vifith the 
proviso that it generally has a therapeutically effective pharmacological action as a medicament. For exampie, it may 
be any one of fragments prepared by making humanized monoclonal antibodies described in JP-.A-62-2S6890 (corre- 
sponding U.S. Parent 5225539, corresponding European Patent 239400; the tenr: "JP-A" as used tiereir; mearts an 
"unexarpined published J-apanese patent appiic;ation"), !nterriatio;-i3; P'Ubiication vVO QQf7&6-: (corresponding U.S. Pat- 
ent 5SS3761. corrssponding Euri^pean Patent 4512'16) arui the iiKe into fragments by a method well known in said 
technical field (e.g , a chemical technique or enzymatic technique} , and their molecular weight is rtot particularly limited, 
too. Alsso. it may be a fragme.nt described, e.g., in VVO 93/13133, which Is directly produced by genetic engineering 
techniques. Preferred is a fragment having a plateiet aggregation inhibition action. As such a fragment, e.g., an Fab 
fragrsient of a humanized monoclonal antibody for a fibrinogen receptor of a human platelet membrane glysoproisin 
GPIIb/llla can be cited. Illustratively, a humanized C4G1 Fab fragment, prepared by digesting the humanized C4G1 



2 



EP 1 174 148 A1 



Fab antibody produced by the fnethod described in International Publication WO 93/13133 v^ifh a proteoSySic en;;yrF.e 
(e.g., papain) using a fnethod weii known in said technical fieid, thereby obtaining an Fab fragment, and then purifying 
the fragf-)ef)t ir; sccordarice with the description in said specification, is more desirable as such ar! Fab fragment (cf 
the drawings v/hich -A-ii be described later). 
5 [00083 According to ths invention, the amouint of the Fab fragment is not particularly limited, with the proviso that it 
is an arjiount capable of generally exerting a therapeutically effective pharrrtacoiogical iaction as a medic.grrrsrit, but is 
preferably froin 2 rng to 100 nig, mors preferably from 5 mg to 50 mg. 

[0009] According ic the invention, the concentration of the Fab fragment is not particuiady limited, with the proviso 
thai it is generally within such a range that a parenteral pharrriaceuticai composition can be provided, but is preferably 

■10 from 0.01 mg/mi to 1Q mg.'ml, more preferably frcni 0.1 to 8 mg/ml When the concentration is iower than 0.01 !rig.''rni, 
there vviii be a case in which its provision as a pharmaceutical preparation is difficult in reaiity, because the preparation 
becomes large in sizs in ofde; to keep the concentration for expressing effective pharfnacotagical action. Also, when 
the conce.ntration is higher than 1 0 mg/mi, it becomes close to the saturation solubility of the fragment, thus posing s 
possibility of .generatifjg aggregates during preseivstion. 

i:i [00103 Vhe norrionic surtace'active agent to be used in the invention is not particularly limited with the proviso that 
it is generally pharmaceutically acceptable. In this case, the nonionlc surface active agent means a surface active 
agent which does not show ionic property, such as a polyalkylene glycol ether of an aliphatic alcohol, a patyalkylens 
glycol ether of an alkyi phenol or the like. For example, poiysorbate 80, poiysorbate 20 and the like can be cited, of 
which preferred is poiysorbate SC) and more preferred is piarit- originated poiysorbate 80. The r,onton;c siirrsce active 

20 agent of the inverstion can be formulated alone or as a combination of two or mors species. 

[0011] .According to the invention, the concentration of the nonionic surface active ager-t is not particiiiariy iifiiited. 
with Si-;e proviso that it is generally within such a range that a parenteral pharmaoeiitical ccmpositior; can be provided, 
but is preferably within a range of from about 1 x 1 0'Hu by weight to 1 % by xveight, more preferably from 0.0001 % by 
weight to 0.1% by weight, in the solution. When the concentration is lower than 1 x 10'^% by weight, it will pose a 
possibility of generating aggregates by shaking. In this connection, the nonionic surface active agent of the Invention 
is added mainly to inhibit formation of aggregates. 

[001 2] The saccharides to be used in the Invention are not particularly limited with ths proviso that they are generally 
pharmaceuiieally acceptable. Examples of such saccharides include glucose, xylose, galactose, fructose and the like 
mohosaccharides, lactose, maltose, purified sucrose, sucrose and the like disaccharides and mannitoi, sorbitoi, xyiitoi 
and the like sugar alcohols. Preferred are pui-ified sucrose and/or mannitoi. The saccharides of the invention can be 
forfTJulated aione or as a combination of two or mere. In this connection, the saccharides of the invention are added 
mair.iy to 3tab!li.?.e the humanized monocional antibody and have functions, e.g., to adjust osmotic pressure of the 
ptiarir.acetittcal prsparation and to keep matrix components amorphous so that re-dissolution of the prssparaSiofj be- 
comes easy when it is fresxe-dried, 

35 [0013] According to the invention, the concentration of the sacchandes is not psrticularly limited, with ths proviso 
that it is gsneralSy within such s range that a parenteral pharrtiaeeuticai conipositior? can be provided, but is ppefefably 
from 0.01 % by weight to 60% by weight, more preferably from 0.1% by weight to 10% by weight. Wheri the concentration 
is lower than Q.I % by weight, it will pose a possibility of generating aggregates by shaking. Also, wher^ it is higher ttiars 
S0% by weight, there Is a possibility that saccha.hdes and the like are precipitated in additioji, when the concentration 

^5 is within this range, the saccharides also exert the effect as ;j bulking agent when made into a freeze-drisd preparation. 
[0014] .According to the invention. pH of the parenteral pharmaceuticai composition or preparation is not pafticuiariy 
limited when it is adjusted to a weai<ly acidic ievei by a i<.nown method. Preferably, the pH is adjusted to approximately 
from 4 to 5 by forinuiating a siibstance n.BVing the aciicsn to buffer at a weakly acidic ievel (to be referred to as a tiufter 
hereiriatter). According to She invention, ttie term weakly .acidic means a pK value of approximately from 4 iO 6. VVher; 

-fs the pH IS from nsL^tral to alkaline, stability of the preparation is considerably spoiled, such as increase In impurities, 
irscrease irj aggregates and the like. Also, when the preparation is strongly acidic, It Is deslr-abie to avoid its use as 
injections dije to pain and the like. iSxamptes of the buffer include a phosphate buffer (e.g., phosphoric acid-disodium 
hydrogsnphosphate bufer), a citrate buffer (e.g., ettric acid'Sodium hydroxide), an acetate buffer (e.g . acetic; acid- 
sodium aiiatale), a tartarate buifer (e.g., tartaric acid-sodium hydtoxide), a maiate buffer (e.g., maiic gcid-sociium hy- 

60 d.'oxide), a hi^idine buifer (e.g., histidine-hydrochiorioacid), an arginine buffer (e.g., arginine-hydroct^ioric acid) and 
ttie like. When ths parenteral pharmaceutical composition is used as inieciions, ttieir sodium salts are preferable, and 
sodium phosphate buffer and/or sodium citrate buffer is mors preferable. These buffers of ttie invention may be used 
alone or as a oornbination of two or more. 

[0015] .According io ths invention, the concentration of the bufier is not particulariy ii.mited, with ths proviso that it is 
66 generally wit'nin such a range that a parenteral phamnaceuticai corjiposition can be provided, but is preferably 1 mlyt 
or iiiofe. preferably from 1 m?i,1 to 500 mM. W>en the concentration is lower than 1 mU, it is difficult to keep the pH 
stably due So too weak buffer action. Since osmotic pressure becomes high when it exceeds 600 mM, thie composition 
may be used by diluting with, e.g., distilled water for injection prior to use, but it is desirable that the concentration is 
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froin 1 )n-V; to 500 mNi when the parenteral pbarmaceutica! composition or preparation is directiy used without difuting 

[0016] The parenters; pharrriaceuticai preparation obtained by carrying out the invention is not particuiariy iimits-d, 
vilih the proviso that it is ir> a generaiiy pharmaceutically acceptable dosage form, but it is preferably in -he fcrrr; of 
■> aseptic prspsratiC'ns such 3S aqueous injections, nonaqueous injections, injections to be dissolved prior to use (e.g., 
3 preparatiors poA'dered by freeze drying method) grid the like, in this connectiofj, as the freeze-tJrying conditions, 
!<hown conditions san be set optionaiiy. 

[0017] The parenierai phaiTOaceLitlcai preparation of the invention is preser.'ed generaiiy in sealed containers as 
saeptic p.rspsrations such as aqusous injeciions, nonaqueous injections, injections to be dissolved prior to use (e.g., 

■ i> a prs?paraSior3 powdered by freeze drying method) ar^d tiie !ii<e, and it is desirable that the space is undsr an oxygen- 
reduced atiTiosphere. in this case, the term "under an oxygen-redueed atrrro^here" means an atmosphere in which 
Dxyger! in the air is ariifioialiy reduced f-or this, it is desirable that the atmosphere in the sealed contsir>er is repfeced, 
a.g., with an inert gas (e g., nitrogen gas). i\,1ore preferred is nitrogen gas. Also, the gas replacing ratio is preferably 
90% or snore, sT-ore prsferaSiy 95% or more. 

1& ^Q^S\ Regarding the production method of the parenteral pharmaceutical preparation of the invention, a conven- 
tionaiiy known method can be employed, and its exatriple includes a method in which the Fab fragment produced by 
the method described in International Pufailcation WO 93/13133 is mixed with and dissolved in solution containirsg 
additives such as a nonionic surface active agent, saccharides and the like, and the resulting solution is adjusted by 
mixing with a dilution buffer solution adjusted to result in the final concentration, in this case, since the final a:;mposltion 

20 of the Fsb fragment soiution is irjfluenced by ihe method of the final step of purifioaficn, the final concentration of each 
coniponsnt can br? opiionaliy set by liquid composition-exchanging or concentrating the Fab frsgrneni soiu'tioii by dl- 
aflitration or the lixe rriettiod. 

[00 1 9] The parenterai pharmaceuiioai composition of the invention can be mixed with pharmaceutlcat additives gen- 
Sfsily added to psrentera! pharmaceutical compositions (e.g., a soiubilizing agent, a preserx'ative, a stabiiizirig agent, 
2S an emulsifying agenf,a soothir^g agent, a tonicity agent, a buffer agent, a biiiking agent, a coloring agent igrid s thick- 
ening agent). For exarttpie, cyclodextfins and the like can be cited as the soliibiiizing agent. Methyl p-benzoate atjd 
the tike can be cited as the prsserv'afive. Lecithin and the like can be cited as the ertiuisifying agent. Benzyl alcohol 
and the ilKo can bs cited as the soothir^ agent. Sodium chloride and the like can be cited as the tonicity agesit. Maitoss 
and the like can be cited as the bulking agent. Hyaluronic acid and the like can be cited as the thickening agesnt. 

Brief Descnptlon of the Drawings 

[0020] 

:is Fig, 1 briefly illustrates the production process of a fragment (10) of s humanized ilionoctonat antibody. 

Fig. 2 illustrates the action mechanism of a platelet aggregation inhibiting drug (platelet aggregation inhibitor). 

[0021] As shown in Figs. 1 and 2, the tiumanized monoclonal antibody fragment (10} to be Used in the ir'verition is 
produced by a process in whicha monoclonal antibody for a fibrinogen receptor (14) of a glycoprotein GPilWiiia existing 
■Ki on the surfaoa of human platelet (12) is humanized (16) and then made into an Fab ffagtt^ent by papain {.reatment (18). 

(Ossoription of the Reference Numbers and Signs) 

[0022] 10: Fragrtierst, 12; human platelet, 14: fibrinogen receptor, 16: humanized antibody, 18: papain treatment 
iSsst Mode for Csrr/ing Out the Invention 

[0023] the following describes the invention further illustratively with reference to examples which, however, do not 
limit the scope of the invention. 

[Reference Exampls] 

[00241 ,An Fab fragment obtained by the foliowi.ng method was used as the humanized monodcnai antibody fragiTient. 
That is, a humanized C4G1 antibody obtained by the method described in Internationa; ■■^ubiication WO 93/13133 
(Example) was digested by a papain t.reatment to prepare an Fab fragment, and then the Fab fragment was purified 
in accordance with the description in said specifieation, thereby obtaining a humanized C4G1 Fab fragrrjent (to be 
psfernsd simply to as "Fab fragment" hereinafter). 
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[Test fvlethod 1 j Tftsr measiirerneni by binding-inhibition activity 

soiLitiop. and an Fsb fragment soiutson to react compeMiveiy with a GP!ib/!iia-imrriobilize;d plate and developing a cosor 
5 With an avidin peroxidiise solution. 

[Test ?>.^ethod 2\ Ostermination of high moiecuiar impurities by a high performsnce iiquid chromatography 

!"002S] .-X ■:;0 i:i porticn c,-' a sciuticn ooniaini.ng 1 nig of the Fab fragment is tested by a hquid chromatography under 
10 the !oiit.-.ving conJificins Ps.-jk «rs:-as sre rjieasufed by an automatic irrtegratiori method to cslcuSate srss perct^ntagss 

of peak areas other ttian that ot tne Fas fragment. 

Detector: UitravioieS absorption photometer 

Column: Dextrar^-covaient bonded agarose of 13 1.1m in particle size is packed in a glass tube having an inner 
> 5 cilameter of about 1 0 mnr! and a length of about 30 cm. 

Coturnn tempsrsture: Constant tsmperaHire at around 25"C 

Mobiie phase: A 3.12 g portion of sodium dihydrogenphosphate and 11.7 g of sodium chloride are dissolved in 
mo mi of water, and solution is adjusted to pH 7.0 by adding 8 N sodium hydroxide soiutior* and then fiited up 

to 1,000 mi. 

2'J Liquici quantity: Each satjiple is adjusted to such an amount that retention time of the Fab fragment peait fogcorijes 
about 38 minuies. 

[lest Method 3] Vsrifloation of appearance and aggregates by visual observation 

25 [0027] The appsafance of and the amounts of aggregates in liquid sampies are cornpafed by yisugi obser»'at!on 
under an illumination intenaty of from 2,000 lux to 5,000 iux, 

ilnverjlivs; Exarnpiss 1 to 3] [Comparative Exanrsples 1 to 5j 

3Q [0028] A purified prsparation of the Fab fragment having a concentration of about 1 rng/m! vvas subjected to ciisfsi- 
tration to change it to an Fab fragtnen; aqusous solution having a concentration of frorrs 3 to 6 mg/m! to be used as. an 
Fab fragment buii^ drug. Also, separately various buffer soiutions showr; in Table I were prepared using respedive 
components in such amounts ttiat Iheir concentrations at the time of final fii! up becarFse 2 i-fta/mi as ths i-ab fragfrjerit 
concentration, 10 sriM as the buffer concentration, 0.01% by weight as the poiysorbste SO concentration and 5% fay 

36 weight as the puitfied sucrose concentration, respedivety. and mixed with the above bulk drug, thereby obtaining 
formulated solutioris. Each of these formulated solutions was subjected to aseptic filtration and then disperised in 3 to 
S ml portions into previously sterilized viais under aseptic environment, the head space in each via! was replaced with 
nitrogen by repeating suction and de-suction in a lyophiiization chamber, and then eacti of the resulting vials was seaierf 
wfth a stopper to obtain pharm.aceutical preparations cf the invention. The inventive preparations sr-o oorr;parative 

<fO preparations were sioted at 40'-C and 60"C to compare their stabiiiti^. 

[0029] The test rssuits are shown in Table 1, As is evident from Table 1. high molecuiar weighs impurities wercj 
inoreaseti and the samples becams; opaque under the severe (high temperature) coridition for the pH s'alues of Com- 
parative Iv-xampiea, while reductio;i of •■■ers was not observed by the pH values of the invention. Accordingly, it can be 
said that the pharmaceutical preparations of the invention are preparations havir^g markediy nigh stability. 

4S 



(Table 1) 





Buffer agent 


pH 


Results 

Upper column: titer (%) 
K.^iddie coiumn; property 
Lov,?er column; high molecular impurities (%) 


initiai stage 


40^'C 1 rfionth 


6:- C 4 


invent-ve Ex. 1 




Sodium phosphate 


4 90 


100 


100 




colorless 




colorless 


0.02 


0.07 


- 5> 
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(Tab!e1) (continued) 





Buffer agent 


PH 


Resuits 

Upper cqiumn: titer (%) 
Middle coiumn: property 
Lower coiursm: high molecular impurities ;%) 








inltisi stage 


40-G 1 month 


60' C 4 vv'eeks 


Inventive Ex. 2 


Sodium phosphate 


"sis" 


10Q 


____ 


81 ~ 








colorless 




coioriess 








0.Q3 


0 10 


1.0s 


inventive Ex. 3 


•Sodium citrate 


5.21 


100 


81 










colorless 




coioriess 








0.06 


Q.04 


2.40 


Cofripas'stlve Ex. 1 


SodiiiiTi phosphate 


'T03" 


100 


91 


'•a 








colorless 




opaque 








0 03 


0.17 




Compatstive ex. 2 


Sodiunnr phosphate 


7.85 


100 
















opaque 








0.04 


0.39 


10.72 


Comparative £x. 3 


Sodium citrate 


7.14 


100 




56 








coioriess 












0.13 


C.13 




Comparafivs Ex. 4 


Sodium phosphate 


9.04 


100 












colorless 




opaque 








0.04 


1.48 


62,05 


Comparative E:<. 5 


Tils-HC! 




100 


S3 


80 








coioriess 




opsque 








0.07 


1.62 


0.64 



[inventive Exsmples 4 to 9] [Comparative Examples 6 and 7 (polysortjate 80)] 

[0030] A purged pr£;paration of the Fab fragmeni having a concentration of about 1 mg/mi wejs subjected to dlatii- 
iration to changs i* Us an Fab fragment aqueous solution having a concentration of from 3 to 6 rng/rnl to be usied as ars 
Fab fiagment i;L;:!< dfug. .Also, separateiy, a buffer solution was prepared using respective components in such amounts 
that their concent-aiior's aS the time of final fill up became 2 mg/mi as the Fab fragment concentration, 10 mNi as the 
sodiurrs piiosphatff concentration arjd 5% by weight as the purified sucrose concenttaiion, fespectlvely, ancs mixed, with 
the above buli^ cirug, thereby obt.9ining foiinijlated soiutions. Each of these forrtiuisfed solutions was subjected to 
Bsectic fillraiiofi and then dispsnssd in 3 to 5 mi portions iruo previously steriiized viais 'jrider aseptic environment, the 
head sprjce in each Via! was replaced with nitrogen by repeating suction and de-suction in zt iyophiiissiion charriber, 
and then each of *he resulting viais was sealed witfi a stopper to obtain pharmsceuiioa! preparations of the invention. 
T.he inveriSive pse parations and comparative preparations were shaken at 200 rpm for 1 0 fiiinuies to verify the presence 
or absence of aggregate fomnations. 

[0031] The test results are shown in Table 2. As is evident from Table 2, aggregate formations can be eonsiderably 
reduced by tne addition of 1 .x 1 0-''% by weight or more of polysorbate 80 even when shelving or the like physicai stress 
svss applied. 
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{Table 2) 





ionic surface active aigeiit 


Visual confirmation of aggresstes 




Concentration (% by weight) 


inventive Ex. 4 


oolysorbate 80 


1 


_„ 


Snven^ive Ex. 5 


poiysorbaie 80 


01 


"° 


inventive Ex. 6 


pciysorbale 80 


0.01 




If-ivsntss'e Ex. 7 


poiysorbate 80 


0.001 


no 




poiysorbafe 80 


0.0001 


no 


Inventive £>: 9 


poiysorbate SO 


0.G00O1 


m 


Comparativs Ex, 6 


poiysorbate 80 


0 C00001 


yes 


Comparative Ex. 7 


poiysorbate 80 


0 


yes 



[iriveritive Exsrripie 10] [Gomparative Example 8 (saccharides)] 

[0032] .A pisrifsed preparation of the Fab fragment having a concentration of about i (rig/m! was suisjscted to diafii- 
tration to change it to an Fab fragrr^ent aqueous solution having a concentration of from 3 tr? 8 rng/ini to i>e used as an 
Fab fragment bulk drug. N&o. separately, a buffer solution was prepared using respecti ve components ir! si.:ct} amoufiis 
that their concentrations at the tiine of finai fill up became 2 mg/mi as the Fab fragment concentration, 1 0 as the 
sodiurri phosphate concentration and 0,01% by weight as the poiysorbate SO concentration, rsspectivafy, and mixed 
with the above bi.iii<, drug, thereby obtsinin.g forrriuiated soiuiions. Eacii oi thess preparation soiutions was subiec^eci 
to aseptic filtration and iiien dispensed in 3 to 5 mi portioris into previousiy stehiized vlais under aseptir; environment, 
the head space in each via! y.'as replaced with nitrogen by repeating suction and de--suot;on in a iyophiiizstion chamber, 
arid theri eacii of the resulting vials was sealed with s stopper to obtain pharmacsutical preparations of tlie invention. 
The inventive preparation and comparative preparation were stored at 6D"C for 4 weeks to verify the presence of 
absence of aggregate fofmations. 

[0033] The test results are shown in Table 3. As is evident from Table 3, it was able to prevent generation of aggregates 
during preservation by the inventive pharmaceutical preparation ef the Invention to which purified sucrose was added. 



(Table 3) 





Saccharide 


Visuai confirmation of aggregates 


Kind 


Cont^ntration (% by weight) 




purified sucrose 


5 


no 






0 


insoluble foreign matter 



[0034] A purified preparation of the Fab fragment having a concentration of about 1 mg/mi was subjected to diafil- 
traticn to ctiar;ge it io an Fab fragment aqueous solution having a concentration of fi-om 3 to 6 mg,'!T!l to be used as an 
Fab fragment buii'. drug. Also, separateiy, a bufter soiution was prepared using respective components in sucharsiounts 
that ibsi! concentrations at the time of fir-ai fill up became 2 mg/mi as the Fab fragrtsnt eoncerrtration. 1 0 mM as the 
sodium phosphate concentration, 0.01% by weight as the poiysorbate 80 concenfratidn and 5% by weight as the 
purified sucrose ooncentraiion, respectiveiy, and mixed with the above bull^ drug, thereby obtaining a prcpafaticn so- 
S^' iution. This preparation soiution was subjected to aseptic filtration and then dispensed in 3 to 5 ml portions i.ntc previ- 
ously sterilized viais under aseptic environment, the head space in each vial was replaced with nitrogen by 95% by 
repeating suction and de-suction in a iyophilization chamber, and then each of the resulting vials was sealed with a 
stopper to obSairs a pharmaceutical preparation. This was stored at 40^'C and 60"C to compare the stability during 
preservation. 
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position of ar.y one of cisims 1 to 11 . 

1 3. A pareniersi pharfnaceuiicai preparation in ^'hich the parenterai pharmaceuticai cornpositiof! of ariy om of clainvs 
• So 1 2 is preserved in an oxygen-reduced atmosphere. 

14. A method for stabilizing a bumaiiized rhonoclonai antibody fragment, which compri^sfbrniuSating a nonionic sur- 
face sctive agent and sacchaiides and adjusting the pH to a weakly acidic ievei. 

1 5. The msthod for stabilizing a humanized monocional antibody fragment according to oiaiEn ^ 4, wherein it is further 
preserved in an oxygsn-reduced atmosphere. 



4S 
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FIG. 1 



1 0 

16 I 




(Papain digestion) 



(IgO) (Fab) 
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FIG. 2 



TXA2 




SL: pho^sholipid, PLC: js&osphcdipas© C, ELAb: phospholipase Aj, 
G: SIP bindis^ protean, GO: l,2-diac!5f2giyceroi, 
iaositoi l,4,5-t£iphosphate, CaM; calnodiiiin, 

rtsyosin light chaon kinase, MliC: irr^sin light dhaift, 
C-K: protein C kinase, E©E2: phosphodiesterase, 
mrS: dense taibular system 
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1 
1 

1 


Nitrogen 
replacettie 
nt 


pH 


Results Upper coltitan: titer 
<%) 

icivfsr col^3B)J^: high 
molecular isapurities {%) 


Initial 

stage 

100 


40=C 

3 saonths 


40*C 

6 ssorsths 


10 1 Inventive Ek. 
\ 3-1 


yes 


5. "95™" 


°* 


0.02 


0.29 


^^0.67 



industriai Appiscability 

[0035] The parsnterai pharmaceutical composition or preparation of the invention exerts excellent effects under a 
iiqiiid state ora freeze-drisd state, namely, it showsexceiient preservation stability, it can be stored at room temperature, 
it inhibits aggregate forrriations so that it does not require particle removing step by a filter, and It can be used conven- 
iently 



1. A parenteraiphars-natteutioai composition which comprises a humanized monqcionai antibody ffssgfnenl. a nonionic 
surface active agent and saccharides, wherein the pH is weakly acidic, 

2. The parenteral pharmaeeutieai composition according to claim 1 , wherein the humanized monodonal antibody 
fragment has an action to inhibit aggregation of human platelets 

3. The parentera! pharnacsutical composition according to claim 1 or 2. vvhereiri ihe humsnixed rnonocionai antibody 
fragmejit is an Fab frag;r!sr!t of a humanized tnonoctonai antibody for a fibiirioaen receptor of 2 hurnar; piaieSsi 



n 3, Vv'heresn the 



n of the Fab fragrn&r?t 



The parsntsrai pharr;^aceuticai composition according to ci 
is from 0.01 ing/ml to 10 mg/ini. 

The parentefS) pharmaceutiGa! composition according to any one of claims 1 to 4, wherein it is further blended 
with a siibstance havi.ng an action to buffer weal<ly acidic to adjust the pH value approximately 4 to 6. 

The parentsiai pharrriaceuticai composition according to claim 5, wherein the substance having ar? action to buffer 

weakiy acidic; is sodiurr; phospiiate and/or sodiuir, citrate. 

The pareriierai pharmacsLiticai composition acoordiric 10 any or;e of claims 1 to 6, wherein the concentration of 
the substance having an action to buffer weakiy acidic is from 1 to 500 mM. 

The parsrjterai phaiiTiaceuticai composition according to any one of ctaims 1 to 7. wherein the nonionic surface 
active agent is poiysoit>ate 80. 



The parenteral pharmaceisticai compdsition according to any one of claims 1 to 8, wherein the concentration 0 
c surfat^ active agent is from 1 x iO--'% by weight to 1% by weight. 



. "i he parenteral pharrrtaceuticai composition according to any Oi 
puhfsed sucro.<se and.'or mannitoi. 



. The parenteral pharrriaceLftjca! co.mposition according to any one of claims 1 to 10, 
the sacaharidss Is frorn 0,01% by weight to 50% by weight. 



s 1 to 9, wherein the saccharides a 



tiiB concentration of 



12, A parenteral pharmaeeutioa! preparation which is produced by freeze-drying the parenteral phsrinaceuticai com- 
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